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A retail system includes a smart card for use by a customer. 
The smart card has a card memory device for maintaining a 
customer profile associated with the customer. The retail 
system also includes a retail checkout terminal which 
includes a first smart card interface device. The first smart 
card interface device is operable to update the customer 
profile based on use of the retail checkout terminal by the 
customer when the smart card is inserted in the first smart 
card interface device. The retail system yet further includes 
a portable, wireless hand-held computing device which 
includes a second smart card interface device. The handheld 
computing device is configured to perform a customer- 
specific retail function based on the customer profile when 
the smart card is inserted in the second smart card interface 
device. A method of operating a retail system is also 
disclosed. 
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METHOD AND APPARATUS FOR UTILIZING A 

SMART CARD TO MAINTAIN A RETAIL 
APPLICATION ON A NUMBER OF PORTABLE, 
WIRELESS HAND HELD COMPUTING DEVICES 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates generally to a retail 
system, and more particularly to a method and apparatus for 
utilizing a smart card to maintain a retail application on a 
number of portable, wireless hand-held computing devices. 

BACKGROUND OF THE INVENTION 

[0002] In the retail industry, it is common for a retailer, 
such a grocery store or chain of grocery stores, to operate a 
customer loyalty program. A customer loyalty program is a 
program which attempts to reward those customers that, for 
example, frequently shop at the retailer's store and/or those 
customers which spend large amounts of money at the 
retailer's store. Such loyalty programs often utilize a mar- 
keting strategy commonly referred to as customer-specific 
marketing. In the case of customer-specific marketing, the 
retailer attempts to advertise products to individual custom- 
ers based on the customers previous buying habits. For 
example, the retailer may utilize a customer-specific mar- 
keting strategy to offer a soda coupon to a customer which 
regularly buys soda, but would offer a different coupon to a 
customer which does not have a history of buying soda from 
the retailer. 

[0003] Customer loyalty programs are typically adminis- 
tered by assigning each customer. enrolled in the program a. 
loyalty card. The loyalty card typically has a magnetic strip 
thereon which may be swiped through a magnetic strip card 
reader located at a checkout terminal associated with the 
retailer's operation. The magnetic strip has stored therein a 
code which identifies the customer by either name or cus- 
tomer number. Once, the card reader has read the customer's 
name or number from the card, the processing unit associ- 
ated with the checkout terminal communicates with a cus- 
tomer database in order to retrieve retail history information 
associated with the customer. For example, such retail 
history information may include the number of times the 
customer has shopped in the retailer's store in the previous 
six months, the dollar amount spent by the customer in the 
previous six months, a list of each of the items purchased by 
the customer in the last six months, etcetera. Once the 
customer's transaction is complete, a record of the custom- 
er's transaction, including the total dollar amount of the 
transaction along with a list of each of the items purchased 
by the customer, is then stored in the retailer's customer 
database. It should be appreciated that such a customer 
database may be maintained locally (i.e. at a single store), 
regionally (at a site which services the retailer's stores 
within a given region), or globally (at the retailer's head- 
quarters which services all of the retailer's stores). 

[0004] Hence, at any given time, the customer database 
maintains a profile for each of the retailer's customers which 
includes the customer's retail history information. Periodi- 
cally, when a given customer's shopping habits meet certain 
criteria (e.g. the customer spends a requisite amount of 
money within a given time period), the retailer may decide 
to reward the customer. The retailer may print a special 
coupon for the customer or may alternatively print a gift 



certificate for the customer. It should be appreciated that the 
coupon or gift certificate may be customized based on the 
purchasing habits of the customer. For example, a coupon 
for a free bag of pretzels may be printed for a highly-valued 
customer that routinely purchases soda from the retailer. 

[0005] Administration of customer loyalty programs in the 
manner previously discussed has a number of drawbacks 
associated therewith. For example, administration of cus- 
tomer loyalty programs in the manner previously discussed 
undesirably requires the retailer to utilize large, often dedi- 
cated, amounts of computing and memory resources to 
maintenance of the customer database. In particular, the 
retailer must maintain a large network system in order to 
track the activity of each customer within the loyalty pro- 
gram. Moreover, use of magnetic strip cards is undesirably 
susceptible to fraud since magnetic strip programming units 
are relatively inexpensive and accessible. 

[0006] In order to overcome certain of the aforementioned 
drawbacks, a number of device have heretofore been 
designed which utilize IC-cards (i.e. smart cards) to main- 
lain certain information associated with a customer. For 
example, retail devices have heretofore been developed 
which store the total dollar amount of a customer's trans- 
action on a smart card which is issued to the customer. In this 
manner, the data associated with the customer's transaction 
(i.e. the total dollar amount) does not have to be stored on 
a central server associated with the retailer's data network, 
but rather may be stored on the individual smart cards 
belonging to the retailer's customers. 

[0007] However, such a system has a number of additional 
drawbacks associated therewith. For example, such hereto- 
fore designed systems are operable only at the point-of-sale 
locations (i.e. the checkout terminals) associated with the 
store. In particular, information from the smart card may 
only be utilized for retail purposes at the checkout terminals 
which is often too late to influence customer decision 
making. As such, the system is not portable and therefore 
cannot be utilized throughout a customer's shopping expe- 
rience within the retailer's store. 

[0008] In an effort to influence customer decision making 
a various locations throughout the retailer's store, a number 
of hand-held scanners have been designed which include 
display screens. As the customer utilizes the scanner to 
select products, a record of such products is transmitted to 
the retailer's network via a wireless data communication 
path. The computing devices associated with the network 
then selects one or more product advertisements based on 
the products previously selected by the customer and there- 
after transmits an electronic file containing the advertise- 
ment back to the scanner. The advertisement is then played 
for the customer on the scanner's display screen. 

[0009] However, such scanners are limited in that they 
may only select advertisements based on products included 
in the customer's current transaction. Specifically, such a 
system does not utilize information from previous transac- 
tions (e.g. last week's shopping trip) thereby failing to 
utilize important pieces of marketing information. 

[0010] What is needed therefore is a method and apparatus 
for operating a retail system which overcomes one or more 
of the above-mentioned drawbacks. What is also needed is 
a method and apparatus for operating a retail system which 
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is portable and may therefore be utilized to influence the 
purchasing decisions of customers throughout the store. 
What is moreover needed is a method and apparatus for 
operating a retail system which is capable of utilizing retail 
information from previous retail transactions. 

SUMMARY OF THE INVENTION 

[0011] In accordance with one embodiment of the present 
invention, there is provided a method of operating retail 
system having a number of a portable, wireless hand-held 
computing devices associated therewith. The method 
includes the step of retrieving retail history information 
associated with a previous use of the retail system by a 
customer from a customer profile stored in a card memory 
device of a smart card. The method also includes the step of 
operating one of the number of handheld computing devices 
so as to perform a customer-specific retail function based on 
the retail history information. 

[0012] In accordance with another embodiment of the 
present invention, there is provided a portable, wireless 
hand-held computing device for. use in a retail system. The 
hand-held computing device includes a smart card interface 
device which is operable to (i) retrieve information from a 
card memory device of a smart card, and (ii) transfer 
information to the card memory device of the smart card. 
The hand-held computing device also includes a processing 
unit electrically coupled to the smart card interface device. 
Moreover, the hand-held computing device includes a unit 
memory device electrically coupled to the processing unit. 
The unit memory device has stored therein a plurality of 
instructions which, when executed by the processing unit, 
causes the processing unit to (a) operate the smart card 
interface device so as to retrieve retail history information 
associated with a previous use of the retail system by a 
customer from a customer profile stored in a card memory 
device of a smart card when the smart card is inserted into 
the smart card interface device, and (b) operate the hand- 
held computing device so as to perform a customer-specific 
retail function based on the retail history information. 

[0013] In accordance with yet another embodiment of the 
present invention, there is provided a retail system. The 
retail system includes a smart card for use by a customer. 
The smart card has a card memory device for maintaining a 
customer profile associated with the customer. The retail 
system also includes a retail checkout terminal which 
includes a first smart card interface device. The first smart 
card interface device is operable to update the customer 
profile based on use of the retail checkout terminal by the 
customer when the smart card is inserted in the first smart 
card interface device. The retail system yet further includes 
a portable, wireless hand-held computing device which 
includes a second smart card interface device. The hand-held 
computing device is configured to perform a customer- 
specific retail function based on the customer profile when 
the smart card is inserted in the second smart card interface 
device. 

[0014] It is therefore an object of the present invention to 
provide a new and useful method and apparatus of operating 
a portable, wireless handheld computing device. 

[0015] It is moreover an object of the present invention to 
provide an improved method and apparatus for operating a 
portable, wireless handheld computing device. 



[0016] It is yet further an object of the present invention to 
provide a method and apparatus for operating a retail system 
which is portable and may therefore be utilized to influence 
the purchasing decisions of customers throughout the store. 

[0017] It is also an object of the present invention to 
provide a method and apparatus for operating a retail system 
which is capable of utilizing retail information from previ- 
ous retail transactions. 

[001.8] The above and other objects, features, and advan- 
tages of the present invention will become apparent from the 
following description and the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 9] FIG. 1 is a schematic view of a retail system which 
incorporates the features of the present invention therein; 

[0020] FIG. 2 is a simplified block diagram of one of the 
retail checkout terminals of the retail system of FIG. 1; 

[0021] FIG. 3 is a simplified block diagram of one of the 
personal digital assistants of the retail system of FIG. 1; and 

[0022] FIG. 4 is a simplified block diagram of a smart 
card which incorporates the features of the present invention 
therein. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] While the invention is susceptible to various modi- 
fications and alternative forms, a specific embodiment 
thereof has been shown by way of example in the drawings 
and will herein be described in detail. It should be under- 
stood, however, that there is no intent to limit the invention 
to the particular form disclosed, but on the contrary, the 
intention is to cover all modifications, equivalents, and 
alternatives falling within the spirit and scope of the inven- 
tion as defined by the appended claims. 

[0024] Referring now to FIG. 1, there is shown a retail 
system 10 for use in a retail business such as a grocery store 
or department store. The retail system 10 includes a number 
of checkout terminals 12 and a number of portable, wireless 
hand-held computing devices 14. The checkout terminals 10 
may be embodied as self-service checkout terminals (i.e. 
retail terminals which are operated by the customer himself 
or herself without the assistance of retail personnel), assisted 
checkout terminals (i.e. retail checkout terminals which are 
operated by a store employee such as a checkout clerk), or 
any combination thereof. The hand-held computing devices 
14 are preferably embodied as known personal digital assis- 
tants (PDA's) which, as described in greater detail below, 
have been modified to include a smart card interface device. 
For example, the handheld computing devices 14 may take 
the form of any one of a number of hand-held devices sold 
under the trade name Palm™ by Palm, Incorporated of Santa 
Clara, Calif. Additionally, the hand-held computing devices 
14 may also take the form of other computing devices such 
as modified digital cellular telephones or digital watches. 

[0025] As will be discussed below in greater detail, the 
retail system 10 of the present invention provides for a 
customized, user-specific shopping experience for each cus- 
tomer as the customer shops within the retailer's store. In 
particular, when a customer enters the retailer's store, he or 
she is assigned or otherwise obtains one of the hand-held 
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computing devices 14. Thereafter, the customer inserts his or 
her smart card into the smart card interface device associated 
with the hand-held computing device 14. The processing 
unit of the hand-held computing device 14 then utilizes the 
customer-specific information contained on the customer's 
smart card to perform a number of customized or customer- 
specific retail functions such as customer-specific advertis- 
ing in the form of electronic coupons or advertising mes- 
sages. Moreover, if the customer utilizes a peripheral such as 
a personal computer or "smart refrigerator" to store an 
electronic shopping list on his or her smart card prior to 
arriving at the retailer's store, the contents of the shopping 
list may be displayed on the hand-held computing device 
along with advertisements for product brands or the like 
relating to the items on the list. Once the customer has 
selected all of his or her items for purchase, the customer 
advances to one of the retail checkout terminals 12 and 
thereafter removes his or her smart card from the hand-held 
computing device 14 and inserts it into the smart card 
interface device associated with the checkout terminal 12. In 
such a manner, electronic coupons, voucher, gift certificates, 
"cash back" offers, or the like stored on the smart card may 
be redeemed during a checkout transaction. Moreover, a list 
of the items purchased by the customer may be stored on the 
smart card by the checkout terminal in order to create a 
record thereof for use during future visits to the store. 

[0026] Referring now to FIG. 2, each of the checkout 
terminals 12 includes, amongst other things, a product scale 
16, a scanner 18, a smart card interface device 20, a display 
monitor 22, a keypad 24, and a processing unit 28. The smart 
card interface device 20, the display monitor 22, and the 
keypad 24 may be provided as separate components, or 
alternatively, may preferably be provided as components of 
an automated teller machine (ATM). 

[0027] The scanner 18 conventionally scans or reads a 
product identification code such as a Universal Product 
Code (UPC), industrial symbol(s), alphanumeric charac- 
ters), or other indicia associated with an item to be pur- 
chased. One scanner which may be used as the scanner 18 
of the present invention is a model number 7875 bi-optic 
scanner which is commercially available from NCR Corpo- 
ration of Dayton, Ohio. 

[0028] The smart card interface device 20 is provided to 
download information from, or upload information to, a 
smart card 44 (see FIG. 4). The smart card 44 may be 
inserted into a slot 46 of the smart card interface device 20 
in order to be electrically coupled to the smart card interface 
device 20. In particular, the smart card interface device 20 
includes electrical contacts (not shown) which correspond to 
electrical contacts (not shown) on the smart card 44 so as to 
allow communication between the smart card interface 
device 20 and the smart card 44 when the smart card 44 is 
positioned in the slot 46. 

[0029] The processing unit 28 includes network interface 
circuitry (not shown) which conventionally permits the 
self-service checkout terminal 10 to communicate with a 
network 30 such as a LAN or WAN through a wired 
connection 32. The processing unit 28 communicates with 
the network 30 during the checkout procedure in order to 
obtain information such as pricing information associated 
with an item being scanned or otherwise entered, and also to 
verify customer credit approval when appropriate. The net- 



work interface circuitry associated with the retail checkout 
terminal 12 may include a known Ethernet expansion card, 
and the wired connection 32 may include a known twisted- 
pair communication line. Alternatively, the network inter- 
face circuitry may support wireless communications with 
the network 30. 

[0030] The processing unit 28 is electrically coupled to a 
memory device 34. The memory device 34 is provided to 
maintain a number of databases associated with operation of 
the retail system 10. For example, the memory device 34 
maintains an electronic transaction table which includes a 
record of the product information associated with each item 
that is scanned, weighed, or otherwise entered during the 
customer's operation of the retail checkout terminal 10. For 
example, if the customer scans a can of soup, the product 
identification number, the description of the soup, and the 
pricing information associated therewith is recorded in the 
transaction table in the memory device 34. Similarly, if the 
customer weighs a watermelon with the product scale 16 and 
then enters a product lookup code associated with water- 
melon via the keypad 24, product information associated 
with the watermelon is recorded in the transaction table. 
Moreover, if a customer enters a coupon or voucher, the 
information associated therewith would also be recorded in 
the transaction table. 

[0031] It should therefore be appreciated that the sum of 
each of the items recorded in the transaction table (1) minus 
any reductions (e.g. coupons), and (2) plus any applicable 
taxes is the amount that the customer pays for his or her 
transaction. Moreover, data stored in the transaction table is 
printed out on a printer (not shown) associated with the 
terminal 12 thereby generating a receipt for the customer at 
the end of his or her transaction. Yet further, it should also 
be appreciated that a copy of the data stored in the transac- 
tion table is transferred to a card memory device 58 of the 
smart card 44 (see FIG. 4) in order to generate a similar 
transaction table (or a summary of the transaction table) in 
the card memory device 58 thereby generating retail history 
information such as purchase history information in the form 
of an electronic record of the customer's transaction. 

[0032] As shown in FIG. 3, each of the hand-held com- 
puting devices 14 includes a display screen 60, a smart card 
interface device 62, a processing unit 64, and a unit memory 
device 66. As with the smart card reader device 20 of the 
checkout terminal 10, the smart card interface device 62 is 
provided to download information from, or upload informa- 
tion to, the smart card 44 (see FIG. 4). Specifically, the 
smart card 44 may be inserted into a slot 68 of the smart card 
interface device 20 in order to be electrically coupled to the 
smart card interface device 20. In particular, the smart card 
interface device 62 includes electrical contacts (not shown) 
which correspond to electrical contacts (not shown) on the 
smart card 44 so as to allow communication between the 
smart card interface device 62 and the smart card 44 when 
the smart card 44 is positioned in the slot 68. 

[0033] The smart card interface device 62 may be any 
known commercially available, portable smart card interface 
device . On such commercially available smart card inter- 
face device which may be used as the smart card interface 
device 62 of the present invention, with slight modification 
thereof, is either a model number 844 or a model number 
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846 Chipcard-Acceptor which is commercially available 
from Giesecke & Devrient America, Incorporated of Reston, 
Va. 

[0034] As indicated above, the hand-held computing 
device 14 includes a display screen 60 such as a liquid- 
crystal display (LCD). The display screen 60 is utilized to 
display retail information. For example, the display screen 
60 may be utilized to display a visual representation of a 
product advertisement or a shopping list. Moreover, the 
display screen 60 is preferably configured as a touch-screen 
device which allows a user to enter data by touching a 
predetermined portion of the display screen 60 with either 
his or her finger or a stylus device (not shown). 

[0035] The processing unit 64 of the hand-held computing 
device 14 is coupled to the unit memory device 66 via a data 
communication line 70. The unit memory device 66 main- 
tains the operational and application software utilized to 
operate the hand-held memory device 14 in the manner 
hereinafter described. Moreover, the processing unit 64 is 
electrically coupled to the smart card interface device 62 via 
a data interface 72. In such a manner, data may be trans- 
mitted between the processing unit 64 of the hand-held 
computing device 14 and the processor of the smart card 44 
via the data interface 72. 

[0036] As shown in FIG. 4, the smart card 44 includes a 
processor 48, a battery 52, and the card memory device 58. 
The processor 48 is electrically coupled to the battery 52 so 
as to provide power to the processor 48 and the card memory 
device 58. The processor 48 is electrically coupled to the 
card memory device 58 via a data communication line so as 
to selectively allow data to be stored in or received from the 
card memory device 58 when the smart card 44 is positioned 
in one of the smart card interface devices 20, 62. The smart 
card 44 of the present invention may be embodied as the 
smart card disclosed in U.S. Pat. No. 5,727,153 issued to 
Powell or any other commercially available smart card 
which has the hardware and software configuration to fit the 
needs of a given retail system such as a Cyberflex 16K Smart 
Card which is commercially available from Schlumberger 
Industries of Moorestown, N.J. 

[0037] The card memory device 58 maintains a customer 
profile of the customer to which the smart card 44 is 
assigned. In particular, the card memory device 58 has 
stored therein a customer profile which includes information 
such as the demographic information (e.g. name, address, 
age, income level, etc.) associated with the customer to 
which the smart card 44 was issued. It should be appreciated 
that such demographic information may be collected by the 
retailer and thereafter stored in the card memory device 58 
when the customer initially registers or otherwise procures 
the smart card 44 from the retailer. Such demographic 
information, is generally useful to a retailer in determining 
the buying habits of particular groups of customers. For 
example, the retailer may desire to know the dollar amount 
of a particular type of product that the retailer sells to a 
particular age group. Moreover, the retailer may wish to 
monitor the home addresses of its customers in order to 
determine the appropriate advertising range needed in order 
to adequately reach the retailer's customers. 

[0038] The customer profile stored in the card memory 
device 58 of the smart card 44 also includes retail history 
information associated with the customer's previous use of 



the retail system 10. What is meant herein by the term "retail 
history information" is information associated with a given 
customer's previous shopping experiences, transactions, 
and/or purchases from the retailer's operation. Examples of 
retail history information include the number of times the 
customer has shopped in the retailer's store or stores in a 
given time period (e.g. the previous six months), the dollar 
amount spent by the customer in a given time period, a list 
of each of the items purchased by the customer during a 
given time period, a list of each of the items that the 
customer inquired about while operating a kiosk or the like 
within the retailer's store, etcetera. What is meant herein by 
the phrase "previous use" is a prior retail session by a given 
customer in which the customer activated or otherwise 
"logged on" one of the retail devices (e.g. a retail checkout 
terminal 12, -^hand-held computing device 44, _ a kiosk, 
etcetera), [completed a retail transaction or inquiry, ancT 
fereaTter%M^ 

device.. For example, if a customer checked out his-or her 
items for purchase by use of the retail checkout terminal 12 
during the customer's visit to the retailer's store last week, 
such previous operation of the retail checkout terminal 12 
would be a previous use by the customer. Moreover, if a 
customer utilized one of the hand-held computing devices 
14 to lookup information relating to an item for purchase 
that the customer was interested in during the customer's 
visit to the retailer's store last week, such previous use of the 
hand-held computing device 14 would be a previous use by 
the customer. 

[0039] Hence, prior to completing a retail checkout trans- 
action with one of the retail checkout terminals 12, a 
transaction table or list of the customer's items for purchase 
is stored in the card memory device 58 of the smart card 44. 
In particular, during operation of the retail checkout terminal 
12, the customer is instructed to insert his or her smart card 
44 into the slot 46 of the smart card interface device 20. In 
such a manner, the smart card interface device 20 may be 
utilized to transmit a data to the smart card 44 for the 
purpose of compiling a transaction list of the items pur- 
chased by the customer in the card memory device 58. Such 
a list serves as a record of the customer's previous pur- 
chases. 

[0040] It should be appreciated that such a list of previous 
purchases may be utilized in the administration of a cus- 
tomer loyalty program. In particular, an important compo- 
nent of a customer loyalty program is a record of the 
customer's previous purchasing habits from the retailer's 
store or stores. Hence, by maintaining an electronic list of 
the customer's previously purchased items, the retailer may 
utilize such information in order to reward loyal customers 
who spend relatively large dollar amounts at the retailer's 
store, or who purchase items with relatively large profit 
margins, or who fit any other criteria as established by the 
retailer. 

[0041] Moreover, the retailer may utilize the electronic list 
of the customer's previously purchased items stored in the 
card memory device 58 in order to perform a customer- 
specific retail function with the one of the hand-held com- 
puting devices 14. What is meant herein by the term 
"customer-specific retail function" is a retail function which 
is customized for a given customer based on the purchasing 
habits, demographic information, or some other information 
which is unique to the customer. For example, the retailer 
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may analyze the customer's electronic list in order to 
determine a specific item or item-type which the customer 
frequently purchases. Thereafter, the retailer may then store 
an electronic coupon relating to the specific item or item 
type in the card memory device 58 of the customer's smart 
card 44 in order to encourage the customer to purchase 
additional items. For instance, if, while the customer's smart 
card 44 is positioned in the smart card interface device 62 of 
the hand-held computing device 14, the processing unit 64 
of the hand-held computing device 14 determines from an 
analysis of the electronic list stored on the customer's smart 
card 44 that the customer frequently purchases soda when 
shopping at the retailer's store, an electronic coupon for soda 
or a related item (e.g. pretzels) may be stored on the 
customer's smart card 44 in order to entice the customer to 
purchase soda or the related item. 

[0042] As a further example of a customer-specific retail 
function, the retailer may configure the hand-held comput- 
ing device 14 to store an electronic gift certificate on the 
customer's smart card 44 based on the analysis of the 
electronic list stored in the card memory device 58. In 
particular, if the customer has spent (within a given time 
period) a dollar amount greater than or equal to a predeter- 
mined dollar amount, the retailer may configure the hand- 
held computing device 14 such that an electronic gift 
certificate is stored in the card memory device 58 of the 
customer's smart card 44. Thereafter, the customer may 
redeem the electronic gift certificate for merchandise from 
the customer's store. 

[0043] Yet a further example of a customer specific retail 
function may include displaying a customized advertising 
message on the display screen 60 of the hand-held comput- 
ing device 14 based on the analysis of the electronic list 
stored it the card memory device 58 of the smart card 44. For 
instance, if, while the customer's smart card 44 is positioned 
in the smart card interface device 62 of the hand-held 
computing device 14, the processing unit 64 of the hand- 
held computing device 14 determines from an analysis of the 
electronic list stored on the customer's smart card 44 that the 
customer frequently purchases soda when shopping at the 
retailer's store, an advertising message for soda or a related 
item (e.g. pretzels) may be displayed on the display screen 
60 of the hand-held computing device 14 in order to entice 
the customer to purchase soda or the related item. It should 
be appreciated that if the hand-held computing device 14 is 
configured to include audio capabilities, a corresponding 
audio portion of the advertising message may be played 
along with the video portion that is displayed on the display 
screen 60. 

[0044] Moreover, as alluded to above, an electronic shop- 
ping list may be stored in the card memory device 58 of the 
smart card 44 by the customer prior to arriving at the 
retailer's store. The customer may create such a list at home 
on his or her personal computer or may compile such a list 
by the use of other devices such as a "smart refrigerator" 
(which may be operated to track items removed therefrom). 
In any event, if the customer places an electronic shopping 
list on his or her smart card 44 prior to arriving at the 
retailer's store, the contents of the list may be read from the 
card 44 and thereafter displayed on the display screen 60 of 
the card for use by the customer. The processing unit 64 of 
the hand-held computing device 14 may utilize the contents 
of the list to perform a customer-specific retail function such 



as storing an electronic coupon relating to a specific brand 
of one of the items on the list. An advertisement for a 
specific brand of one of the items may be displayed on the 
display screen 60. Moreover, a path or map of the retailer's 
store may be generated on the display screen 60 which 
directs the customer through the store in an efficient manner 
in order to allow the customer to quickly select each of the 
items on his or her list. Such a path or map may be 
"manipulated" in order to direct the customer to certain 
products or "specials" which relate to one or more of the 
items on the customer's list. 

[0045] As shown in FIG. 1, the retail system 10 also 
includes a number of security devices 74. The security 
devices 74 are provided to protect the retailer from inad- 
vertent, or even intentional, removal of the hand-held com- 
puting devices 14 from a predetermined area. Specifically, 
the security devices 74 are provided to prevent removal of 
the hand-held computing devices from the retailer's store. In 
order to do so, an electronic article surveillance (EAS) tag 
may be applied to each of the hand-held computing devices 
14. Each of the entrances and exits to the retailer's store may 
be equipped with detection equipment such that if a cus- 
tomer attempts to remove one of the hand-held computing 
devices 14 from the store, an alarm or the like is activated 
so as to alert retail personnel (e.g. security personnel). It 
should be appreciated that the detection equipment may be 
the same detection equipment which is currently in use in 
many retail stores to prevent theft of items for purchase. In 
such a manner, the hand-held computing devices 14 would 
be equipped with a compatible EAS tag much in the same 
way that articles of merchandise are tagged in the retailer's 
store thereby eliminating the need to install a dedicated 
security system for the hand-held computing devices 14. It 
should also be appreciated that the smart card 44 itself is not 
equipped with such an EAS tag thereby allowing the smart 
card (if removed from the hand-held computing device 14) 
to be freely taken into and out of the retailer's store. 

Operation of the Present Invention 
[0046] In operation, the retail system 10 of the present 
invention may be utilized to provide a customized shopping 
experience to a customer throughout his or her entire shop- 
ping experience with the retailer's store. In particular, when 
a customer enters the retailer's store, he or she is assigned 
or otherwise obtains one of the hand-held computing devices 
14. Thereafter, the customer is instructed to insert his or her 
smart card 44 into the card slot 68 of the smart card interface 
device 62 associated with the hand-held computing device 
14. The processing unit 64 of the hand-held computing 
device 14 then accesses the customer-specific information 
contained in the customer profile in the card memory device 
58 on the customer's card 44. 

[0047] As discussed above, such customer-specific infor- 
mation may include retail history information such as the 
number of times the customer has shopped in the retailer's 
store or stores in a given time period (e.g. the previous six 
months), the dollar amount spent by the customer in a given 
time period, purchase history information in the form of a 
list of each of the items purchased by the customer during a 
given time period, a list of each of the items that the 
customer inquired about while operating a kiosk or the like 
within the retailer's store, etcetera. The customer- specific 
information from the customer's card 44 may also include 
demographic information about the customer. 
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[0048] In any event, once the processing unit 64 of the 
hand-held computing device 14 has accessed the customer 
profile stored in the card memory device 58 of the custom- 
er's card 44, the processing unit 64 utilizes the information 
contained therein to perform a number of customized or 
customer-specific retail functions. For example, the infor- 
mation contained in the customer's profile may be utilized to 
generate customer-specific advertising in the form of elec- 
tronic coupons or gift certificates which are stored in the 
card memory device 58 on the customer's card 44 for 
subsequent redemption during a checkout procedure. The 
information contained in the customer's profile may also be 
utilized to generate customized advertising messages relat- 
ing to products which the customer has purchased in the past 
or inquired about in the past. 

[0049] As described above, the retailer may configure the 
software associated with the hand-held computing device 14 
to perform such customer-specific retail functions based on 
any desired criteria. For example, a given brand of product 
may be selected to be included in an electronic coupon or 
advertisement by any manner or criteria. For instance, a 
particular type of product or brand of product may be 
selected if the customer has previously purchased an iden- 
tical type of product or brand of product. Moreover, the a 
particular type of product or brand of product may be 
selected for use in a customized function if the customer has 
previously purchased related products (e.g. a pretzel adver- 
tisement may be displayed if the customer frequently buys 
other snacks or soda). In addition, the customer's demo- 
graphic information may be utilized in the selection of a 
particular product or service to be advertised to the customer 
(e.g. an advertisement message for men's aftershave would 
likely not be displayed to a female shopper). 

[0050] Moreover, if the customer utilizes a peripheral such 
as a personal computer or "smart refrigerator" to load an 
electronic shopping list into the card memory device 58 of 
the customer's card 44 prior to arriving at the retailer's store, 
the contents of the shopping list may be displayed on the 
display screen 60 of the hand-held computing device 14 
during the customer's visit to the store. Moreover, adver- 
tisements relating to product brands of the items on the list 
may also be displayed. The processing unit 64 of the 
hand-held computing device 14 may also utilize the contents 
of the shopping list to generate and thereafter display a path 
or map of the retailer's store which guides the customer 
through the store in a manner which takes the customer to 
the location of each of his or her desired items. Such a path 
or map may be manipulated to direct the customer to desired 
locations which contain, for example, promotional items 
related to one or more of the items on the customer's list. 

[0051] Once the customer has selected all of his or her 
items for purchase, the customer advances to one of the 
retail checkout terminals 12. The customer then removes his 
or her smart card 44 from the smart card interface device 62 
of the hand-held computing device 14 and thereafter inserts 
the card 44 into the card slot 46 of the smart card interface 
device 20 associated with the checkout terminal 12. The 
processing unit 28 of the checkout terminal 12 then accesses 
the card memory device 58 of the customer's card 44 in 
order to determine if any applicable electronic "tokens" are 
present. In particular, the processing unit 28 determines if 
any electronic coupons, voucher, gift certificates, "cash 
back" offers, or the like are stored on the customer's smart 



card 44. If such an electronic token is present, the smart card 
interface device 20 is operated so as to download or other- 
wise remove the token from the card memory device 58 of 
the customer's card 44 and thereafter credits the customer's 
transaction with the same during completion of the custom- 
er's checkout transaction. 

[0052] Moreover, near the completion of the checkout 
transaction, a list of the items purchased by the customer 
may be stored in the customer's profile on his or her smart 
card 44 in order for such information to be available for use 
by the hand-held computing devices 14 during a future visit 
to the store by the customer. Moreover, any other relevant 
information (e.g. total dollar amount, types of coupons 
redeemed, answers to any survey questions asked by the 
checkout terminal 12, etcetera) are also stored on the cus- 
tomer's card prior to completion of the checkout transaction. 
Once the checkout transaction is complete and all desired 
information has been stored in the card memory device 58 
of the customer's card 44, the processing unit 28 instructs 
the smart card interface device 20 to eject or otherwise 
return the customer's card 44 thereby completing the check- 
out transaction. 

[0053] Hence as described herein, utilizing the customer's 
smart card 44 to maintain retail history information for use 
in administration of a customer-specific retail program such 
as a customer loyalty program or a customer-specific mar- 
keting program has numerous advantages over systems and 
methods which have heretofore been designed. For example, 
utilizing the customer's smart card to maintain retail history 
information advantageously eliminates the need to maintain 
a network computing device and associated large data stor- 
age device for the purpose of maintaining such information 
for each of the retailer's customers on the retailer's network. 
Moreover, use of a smart card provides a relatively high 
security level against fraud since commercially available 
smart cards are generally configurable with elaborate 
encryption schemes to prevent fraudulent use thereof. In 
addition, by utilizing the hand-held computing devices, the 
information contained in the smart card may be utilized to 
generate customer^specific messages within all of the shop- 
ping areas of the store thereby allowing the customer to be 
"influenced" at the decision making points in the store (as 
opposed to only at the retail checkout terminal). 

[0054] While the invention has been illustrated and 
described in detail in the drawings and foregoing descrip- 
tion, such an illustration and description is to be considered 
as exemplary and not restrictive in character, it being under- 
stood that only the preferred embodiment has been shown 
and described and that all changes and modifications that 
come within the spirit of the invention are desired to be 
protected. 

[0055] There are a plurality of advantages of the present 
invention arising from the various features of the retail 
system described herein. It will be noted that alternative 
embodiments of the retail system of the present invention 
may not include all of the features described yet still benefit 
from at least some of the advantages of such features. Those 
of ordinary skill in the art may readily devise their own 
implementations of a retail system that incorporate one or 
more of the features of the present invention and fall within 
the spirit and scope of the present invention as defined by the 
appended claims. 
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[0056] For example, although each of the hand-held com- 
puting devices 14 has been described herein as having a 
smart card interface device 60, and has significant advan- 
tages thereby in the present invention, it should be appre- 
ciated that certain of such advantages may be achieved by 
other configurations. For example, the rack, shelf, or other 
receptacle on which the hand-held computing devices 14 are 
stored may have a single, centralized smart card interface 
device associated therewith which is electrically coupled to 
an I/O port of each of the hand -held computing devices 14 
via a wiring harness and connector assembly (not shown). In 
such a manner, the customer may utilize the centralized card 
interface device to download the information contained in 
the card memory device 58 of the customer's card 44 prior 
to removal of the hand-held computing device 14 from its 
storage receptacle. Thereafter, any additional retail history 
information generated by the customer's use of the hand- 
held computing device 14 may be temporarily stored in the 
unit memory device 66 of the hand-held computing device 
14 and thereafter uploaded to the card memory device 58 of 
the customer's card 44 by replacing the customer's card in 
the centralized card reader interface device upon return of 
the hand-held computing device 14 to its storage receptacle. 
Such a system advantageously reduces the costs associated 
with each hand-held computing device 14 since it would not 
be necessary to equip each device 14 with a smart card 
interface device. 

[0057] As a further example, it should be appreciated that 
each of the hand-held computing devices may be equipped 
with a wireless communication device which allows for 
wireless communication with the retailer's network 30. In 
such a manner, the retailer may communicate "live" mes- 
sages to the customer such as directions to a particular store 
location or real-time customized advertising messages. 

[0058] For further example, the smart card 44 may be 
utilized to track purchases based on the gross margin return 
associated with a given customer's items for purchase. In 
particular, each item purchased by the customer has a profit 
margin associated therewith which may be tracked in order 
to reward the customer if he or she is consistently purchasing 
items with relatively high profit margins. For example, the 
smart card 44 may be utilized to track the number or dollar 
amount of items which have (1) a negative profit margin 
(e.g. loss leaders), (2) a relatively low (less than 1% or even 
zero) profit margin, (3) a profit margin of 2-4%, (4) a profit 
margin of 4-5%, and (5) a profit margin of greater than 5%. 
The customer may then be rewarded (e.g. given an elec- 
tronic coupon or gift certificate) when his or her purchases 
of a given profit margin range exceed a predetermined 
amount. Alternatively, it should be appreciated that the profit 
margin associated with the customer's entire transaction 
may also be tracked in a similar manner if the smart card 44 
is so utilized. 



What is claimed is: 

1. A method of operating retail system having a number 
of a portable, wireless hand-held computing devices asso- 
ciated therewith, comprising the steps of: 

retrieving retail history information associated with a 
previous use of said retail system by a customer from 
a customer profile stored in a card memory device of a 
smart card; and 



operating one of said number of hand-held computing 
devices so as to perform a customer-specific retail 
function based on said retail history information. 

2. The method of claim 1, wherein: 

each of said number of hand-held computing devices 
includes a smart card interface device which is operable 
to (i) retrieve information from said card memory 
device of said smart card, and (ii) transfer information 
to said card memory device of said smart card, and 

said retrieving step includes the step of retrieving said 
retail history information associated with said previous 
use of said retail system by said customer from said 
customer profile stored in said card memory device of 
said smart card when said smart card is inserted into 
said card interface device of said one of said number of 
hand-held computing devices. 

3. The method of claim 1, wherein: 

said retail system further includes a number of retail 
checkout terminals, 

said retail history information associated with said pre- 
vious use of said retail system by said customer 
includes purchase history information associated with a 
previous use of one of said number of retail checkout 
terminals by said customer, 

said retrieving step includes the step of retrieving said 
purchase history information from said card memory 
device of said smart card, and 

said operating step includes the step of operating said one 
of said number of hand-held computing devices so as to 
perform said customer-specific retail function based on 
said purchase history information. 

4. The method of claim 1, wherein said step of operating 
said one of said number of hand-held computing devices so 
as to perform said customer-specific retail function includes 
the step of storing an electronic coupon in said card memory 
device of said smart card based on said retail history 
information. 

5. The method of claim 1, further comprising the steps of: 

retrieving an electronic shopping list from said card 
memory device of said smart card; and 

generating a message with said hand-held computing 
device based on said electronic shopping list. 

6. The method of claim 1, wherein said step of operating 
said one of said number of hand-held computing devices so 
as to perform said customer-specific retail function includes 
the step of generating a customer-specific advertisement 
message with said hand-held computing device based on 
said retail history information. 

7. The method of claim 1, further comprising the step of 
retrieving demographic information associated with a cus- 
tomer from said customer profile stored in said card memory 
device of said smart card, wherein said operating step 
includes the step of operating said one of said number of 
hand-held computing devices so as to perform said cus- 
tomer-specific retail function based on both said retail his- 
tory information and said demographic information. 

8. A portable, wireless hand-held computing device for 
use in a retail system, comprising: 

a smart card interface device which is operable to (i) 
retrieve information from a card memory device of a 
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smart card, and (ii) transfer information to said card 
memory device of said smart card; 

a processing unit electrically coupled to said smart card 
interface device; and 

a unit memory device electrically coupled to said pro- 
cessing unit, wherein said unit memory device has 
stored therein a plurality of instructions which, when 
executed by said processing unit, causes said process- 
ing unit to: 

(a) operate said smart card interface device so as to 
retrieve retail history information associated with a 
previous use of said retail system by a customer from 
a customer profile stored in a card memory device of 
a smart card when said smart card is inserted into 
said smart card interface device; and 

(b) operate said hand-held computing device so as to 
perform a customer-specific retail function based on 
said retail history information. 

9. The hand-held computing device of claim 8, wherein: 

said retail history information associated with said pre- 
vious use of said retail system by said customer 
includes purchase history information associated with a 
previous use of a retail checkout terminal of said retail 
system by said customer, and 

said plurality of instructions, when executed by said 
processing unit, further causes said processing unit to 
(a) operate said smart card interface device so as to 
retrieve said purchase history information from said 
card memory device of said smart card, and (b) operate 
said handheld computing device so as to perform said 
customer-specific retail function based on said pur- 
chase history information. 

10. The hand-held computing device of claim 8, wherein 
said plurality of instructions, when executed by said pro- 
cessing unit, further causes said processing unit to store an 
electronic coupon in said card memory device of said smart 
card based on said retail history information. 

11. The hand-held computing device of claim 8, wherein 
said plurality of instructions, when executed by said pro- 
cessing unit, further causes said processing unit to (a) 
retrieve an electronic shopping list from said card memory 
device of said smart card, and (b) generate a message with 
said hand-held computing device based on said electronic 
shopping list. 

12. The hand-held computing device of claim 8, wherein 
said plurality of instructions, when executed by said pro- 
cessing unit, further causes said processing unit to generate 
a customer-specific advertisement message with said hand- 
held computing device based on said retail history informa- 
tion. 

13. The hand-held computing device of claim 8, wherein 
said plurality of instructions, when executed by said pro- 
cessing unit, further causes said processing unit to: 

(a) retrieve demographic information associated with a 
customer from said customer profile stored in said card 
memory device of said smart card, and 



(b) operate said hand-held computing device so as to 
perform said customer-specific retail function based on 
both said retail history information and said demo- 
graphic information. 

14. A retail system, comprising: 

a smart card for use by a customer, said smart card having 
a card memory device for maintaining a customer 
profile associated with said customer; 

a retail checkout terminal which includes a first smart card 
interface device, said first smart card interface device is 
operable to update said customer profile based on use 
of said retail checkout terminal by said customer when 
said smart card is inserted in said first smart card 
interface device; and 

a portable, wireless hand-held computing device which 
includes a second smart card interface device, said 
hand-held computing device being configured to per- 
form a customer-specific retail function based on said 
customer profile when said smart card is inserted in 
said second smart card interface device. 

15. The retail system of claim 14, wherein said second 
smart card interface device is operable to update said cus- 
tomer profile based on use of said hand-held computing 
device by said customer when said smart card is inserted in 
said second smart card interface device. 

16. The retail system of claim 14, wherein said hand-held 
computing device is further configured to store an electronic 
coupon in said card memory device of said smart card based 
on said retail history information. 

17. The retail system of claim 14, wherein said hand-held 
computing device is further configured to (i) retrieve an 
electronic shopping list from said card memory device of 
said smart card, and (ii) generate a message with said 
hand-held computing device based on said electronic shop- 
ping list. 

18. The retail system of claim 14, wherein said hand-held 
computing device is further configured to generate a cus- 
tomer-specific advertisement message based on said retail 
history information. 

19. The retail system of claim 14, wherein: 

said second smart card interface device is further operable 
to retrieve demographic information associated with 
said customer from said customer profile stored in said 
card memory device of said smart card, and 

said hand-held computing device is further configured to 
perform said customer-specific retail function based on 
both said retail history information and said demo- 
graphic information. 

20. The retail system of claim 14, further comprising a 
security device, wherein: 

said security device is configured to prevent removal of 
said handheld computing device from a predetermined 
area, and 

said security device is further configured to allow removal 
of said smart card from said predetermined area. 

* * * + * 
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